The Niger Delta sedimentary basin is a major petroleum province for oil and gas. Intensive petroleum exploration and exploitation activities in the Delta region during the last four decades have led to the accumulation of a vast amount of data from which it has been possible to establish the hydrocarbon habitat and to reconstruct the history and evolution of the Niger Delta basin (Ekweozor and Daukoru, 1994; Emujakporue, 2009; Doust and Omatsola, 1990; Stacher, 1995; Kulke, 1995; Klett et al., 1997) . Measured maturity values for possible source rocks are invaluable because they tell us much about the present status of hydrocarbon generation at the sample location. It has been generally established in recent years that both time and temperature are important factors in the process of oil generation and in the cracking of oil to gas (Marchard at al, 2002; Abu and Mohamed, 2008) . Several techniques have been developed to quantify the relationship between temperature and time to kerogen maturity. Two commonly used maturation indices are the timetemperature index (TTI) and the Level of Organic Maturation (LOM). The TTI method was first proposed by Lopatin (Nordeng, 2008) and developed by Waples et al., (1992) . The thermal maturity index is calculated from a formula which integrates temperature with the time spent in each temperature interval (in increments of 10 0 C) as a source rock is buried. Secondly, the LOM which was first proposed by Hood et al., (1975) and developed by Royden et al.,(1980) , in (Nwankwo, 2007) , is based on the assumption that reaction rate doubles for each 10 o C increment of temperature. Both the TTI and LOM techniques assumed that geothermal gradient is constant through time. In this work, we have tried to carry out evaluation of the hydrocarbon maturity level of an oil exploratory well (Oben-1) in the northern Niger Delta sedimentary basin (Fig. 1) . 
GEOLOGY OF THE NIGER DELTA
The Niger Delta is the youngest sedimentary basin within the Benue Trough system. The Niger delta development began after the Eocene tectonic phase. Up to 12km of deltaic and shallow marine sediments have been accumulated in the basin. The Niger and Benue Rivers are the main supplier of sediments. Three lithostratigraphic units are distinguishable in the Tertiary Niger Delta. The basal Akata Formation which is predominantly marine prodelta shale is overlain by the paralic sand/shale sequence of the Agbada Formation. The topmost section is the continental upper deltaic plain sands -the Benin Formation.
Virtually all the hydrocarbon accumulations in the Niger Delta occur in the sands and sandstones of Agbada Formation where they are trapped by rollover anticlines related to growth fault development (Ekweozor and Daukoru, 1994; Michele et al., 1999; Uko, 1996) .
MATERIALS AND METHODS
The basic data for this work are the burial history chart of the Northern portion of the Niger Delta modified from Ekweozor and Daukoru (Michele et al., 1999) , botton hole temperature of Oben-1 well and the geothermal gradient of the Western Niger Delta obtained from Ogagarue (1998) . Implementation of the Lopatin's method begins with a reconstruction of the depositional and tectonic history of the geologic section of interest. This was best accomplished by plotting depth of burial versus geological age and to specify its temperature history. The basic equation for the computation is given as
where ∆T i = length of time in millions of years spent by the sediment in the temperature interval; n max and n min are the n -values of the highest and lowest temperature interval encountered; r = 2. The second aspect of the geologic model is the temperature-history. Subsurface temperature was specified for every depth throughout the relevant geologic past. This was done by computing the present geothermal gradient (31 0 C/Km, Ogagarue, 1998) measured from continuous temperature log of Oben-1 well in the northern Niger Delta. It was assumed that both the gradient and surface temperature (i.e 27 0 C, Uko, 1996) has remained constant through the geologic history. After the burial-history curves and temperature grids have been constructed, they were then superimposed. The intersection of the burial history curve with each isotherm was then marked out. These points of intersection define the time and temperature intervals that were used in the calculation.
RESULTS AND DISCUSSION
The burial history and the reconstructed temperature grid with equally spaced isotherms of Oben-1 well in the northern Niger Delta are shown in Figures 2 and  3 respectively. The superimposed chart of the burial history and the temperature grid is shown in Figure 4 . Total maturity was calculated using equation 1, where the time factors and the two (2) 
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The geohistory analysis of the data from Oben-1 well shows that the simple cooling model for oceanic lithosphere explains the subsidence of the basin. The results of the analysis show that the delta proper began developing in the Eocene. The sediments that have accumulated in the basin now are over 8.0 km thick. The paleotemperature profiles of the sedimentary horizons in the Oben-1 well have revealed the duration and extent of heating to which the sediments have been subjected. This has provided an insight into the level of the maturation of the organic matter contained in the sediments. The result of the hydrocarbon maturation modeling for the six Horizons (A, B, C, D, E, F and G) shows that horizon A, B, C, and D are immature (i.e. TTI < 15). These horizons are less than 36MA old (Oligocene to present). Horizons E, F and G are mature and are both oil and gas generating horizons.
Horizon F contains oil with API gravity < 40 (i.e. TTI = 500), while horizon G is wet gas producing (i.e. TTI > 1500). These horizons are between 36 and 40 MA old. The result shows that the oil window lies between the depths of 2.5km to 3.5 km. Comparism of the estimated TTI values with the vitrinite reflectances values which accompany the burial history shows that the TTI values are reliable. The vitrinite reflectance values show that the oil window ranges from 2.4km to 3.3km and that the well is both oil and gas producing.
Conclusion:
A general picture of the hydrocarbon maturity and generation histories of the study area has been developed using the Lopatin's "timetemperature" maturity index. One of the advantages of the method is that the required input data are very simple and easy to obtain. The results of the analysis show that horizons which are more than 36Ma old are both oil and gas producing (i.e. TTI > 15) while those horizons that are less than 36Ma old are immature (i.e. TTI < 15). The predictive ability and accuracy of the Lopatin's model in hydrocarbon generation modeling depends largely on the accuracies in time and available temperature data. In actuality, time data are seldom a problem. However, temperature is the most important cause of uncertainty and error in maturity calculations. The quantitative estimations of the hydrocarbon maturity indicate that significant volumes of hydrocarbons were generated by the source rocks and most of them are yet unexplored. Petroleum generation within the delta began in the Eocene and is continuous presently. It is therefore hoped that the hydrocarbon maturity values presented herein will provide some incentives for drilling in areas still unexplored and will encourage the testing of deeper drilling prospects in the study area.
